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j y^^tnz&vzAv z )\,m\zm-frz>fojj<n±^i*. &£T$zn?n<Dm 

[0 0 0 8] 

gfi9 (a) , (b) iziz. mmmmmnvx, ^y^mt^mQ ogp a-e& 

s-t^TEO SI2 o i *m^fem&<z>y^^ v-y^ya^m^^-t. z\ 
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m& Z> £M:it#£S;fr £ ffr -5 r £ £ ? Z> . 
[0013] 

^2 0 2lC^*MJ^ o #{C, r^y2 0 2^BR5XLTgg^StlTVAS^ 

ifi^-f7^7^2 0 2zmvmtiyjT7??mmmmik&<Dmmmm 

12 0 6^MffA^^J^MS'5 l VT^7^2 0 2{C-M|t£-r£o 3 0)^^ 
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fa±izma>fr. &mmm&3. 4&>Tx&z>mnmt. Mmmmmoftmzm 
tt^ntemmmt. Mnmmm&ftmzMtmmmizmnmzmmznxmmz 
*u mmm^^m^-t^mm^^^t.. mmmmM(D^t£<ii^rmizm»^ti 

&£Tfmmmm7^rfrb&&mi&m£n%mizwmt*ftT. ^o, tufEiBi&gji 
5 tim&>foizwu-fion&m&&mm£. mm&&mmizmmztiz> 1 1% 

%(DX&Z>o 

[0 0 2 1] 

t>frfrmmm(D'pte< tL&rmiz. ^yymtfs ogp apA±x$>^>mmut>m 

j^w-eig^^tiTv^^o $<mc, m&±mmiz&m-zftz>£.£.&iz. nm%\zm 
hxmm^^ytfm&znx^z* -ttefr*. i&stmnmm&fomzWLV <bfrt=. 
mmmizmi&ii hxmmL^^±mmt>\ i&stmmmmj: y : fe^v^^$:^ 
^zm&ttizm&^^yzifrvxmKmizmmznx^Zo dtuctu, #i;U£ 
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P8JMSm (I LD : Inter-level Dielectrics) 4, £ «fc TfmommWk 2 ttMfc 

T, Z<DS i CNM3©*M_h{C % CVDM^tIlIg©Mil4$: 
^©11^3 0 0 nm^^^^T'ili^tl.. 
[0 0 3 0] 

»TO^H4{cii, jtmw&mz. 4j^tt*&s, v^^sfgjfcstwig; ( 

WMSQ (Methyl-Polysiloxane) ^(Z)low-k^, SStUiPAE (jKUTU 

4tbT, #lc-¥>^*^5 GP at-feSi:i:%i:, «K9WiKi4 0pp 

t > 3 0 G P a g±f^ l> S i C N 1 3 *\ JfcStmtftt 3 . 4J£*TT* 

&*J, t>W|l,5GPa^'J, WI5liM4 0ppmT^^PA 

E^©<gi:b^«^iK4(Z)T{ii (xif) izw.mmMLTmv?>tiT^z> 0 mvx. 
<£j:fc^*^K4^^®±^im#ji2«, mim&o>*wey>fm (**yt?> 
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01 (b) IC^-TJ:^(C, (SJfc»«45|R4±©S i CK2^&fiJt»« 
^JK4<Z)iftT©S i CN||3 iCfrtfT, (MttSllilffliSH 4 £4:t>*# 

**1 5ij:illl 4 tC*ft»JCtd«Stl* J:^C*l«Sn, #iH 4 h^felC 
jfegJi) 13^t5. ^Jfe^JBTftt, SBiUJi l 3 #«jfl4^^£«^^ 

y 1 5 mzi&fczti&o -?&t>*>. k**mi3«:, v^^s^r/i/^ 
^mra7ii, h^yMiaaj7 £ ur^stis. 

[0 0 3 2] 

s iili ©^©fcUffl-TSJ^tc, US 

[0 0 3 3] 

Jg l 3 fe«fct?jMS»lSi: bTtf><£i£ft«»l4 <Dfamzm*£? **w£;&tc*rf Sffl 

1 6 *l So **«m«l^tt. HH^Kaffi&^^l 6&, ^©_h^ 

3 (bv^B) 5:#iSl4 0TB (Mi) IzW.m&MVTmi&irZ. 1-&fc>*> 

, itfKEbfe^mMi 4^i^#i^7^i 5 iira«sfc mum 1 4 iim 1 tf>«3£ 
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mwme n-mzm&znzo mmizit, mim&^^vmw^ai,^ rie& 
m^^^mm38i,t, s iMfci<Dmmzm&tz>&?^ i na©siCN 
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fcjc, 02(a) ic^-ti-Mc, &1MB<DS icm (miMB<£>*vv\dy 

1 0&&&mm&*m-tZ>mX&2>T aNH U^^Ta/TaN«Sl9 
&l&/BT<5o Afls^tC^, AUT;*#;i/Jg|9$:, SBISif 1 3 ice^M^S WW 
T all 0-efeU, ICDTall 0 (Dft-MtfT a NJ^ 1 1 X$>2> 2 Jg#iiiiC7£ 

[0 0 3 5] 

o^sx-KJi m) 1 2 a zmm-tzfrtboimmLft^xxv* u y-ymwtvwi 

m^ftlZMA-tZ* Iffli, TallO©iB±[C, iSI14, #i7°7^*l 

1 4, 5, JScfctK^l <C»ga^^y 1 6&, «B (Cu) &JgV^- 

ttKTgJ*"*-*. JlffclfttCtt, ftfTall 0®Sffi±{C, C u^P>&£#)o£S/ 
-KM (R)'12a&SW5. r©Cutf)oti/-KI12aH ■£0>RJ£#'< 

(S I Sj£: Self Ionized Sputtering Method) £MVNTj&BI$;ft£o 
[0 0 3 6] 

rkiZ. 0 2 (b) iC^-tir^lC, Cu«)otJ/-KIl 2a©gjg±t:, Cu 
feo^JKl 2 b &^tt£„ :©Cuftotil2b(t #l/U£«fi?&o#?££J8 
V*TJ*&SftS. Cu«)olgl2blt Cu«>o£S/- KJf 1 2 a fltffcS 
tloo^KStlSo 3*UC<fc TaI10©^ffl±{:, #1114, it^7 
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03 (a) (C^fJ:e)lC, ^M&A'U 7*#;i/BS9fc«fctfCu)gl 2 & 

©ftflllCKB*, TaKlOfeiCPTaNRl 1 ©fcM&fr&SsS,* U 7* 
9, fce>tfJC#«Jgl4, #1^7^15, fci^i«^7yi6i:*5 
Cull 2 ifctlSo '£©HfJR, ilIB©SiCl2*^IHSOS 

iCNl3(CMT, Cu^SMU^itfCuil^y (Cu^«n>^f^ 
h^y) 1 5fr&J&5SglJBB©CuBB*SUii 3, &<btffc|glSa©C u| 
l*t&^^l 6^«SH6. CuSB^Ml3tt, ^t)^SCufa7;i/^V 

[0 0 3 8] 

CuIlSt^yi 6li, C u bzf^^f 1 5 i:IH#JC. SiiSl 

, Cu»li«^7^16li, -g-COT^sBP OtfhAgB) fC^T. Silflfe 

ms<Ds i cni3 icau 7* */hk9 u xm^mzmmz *i& «fe 

[0 0 3 9] 

#CfC, 03 (b) lC^-T£e>tC, il|g0SiCH2fc<|:^llBfflCu 
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£J:tflfl2JiB©S i CM (^2»B©^r-vvtr>^») 2 

So UttfttCtt, ftfailJgBfcS i CM 2 J3 <fc tftfc 1 S B © C u IBiMUf 1 3^ 

i:*o-en-rti(Z)^®±{c, cvD&&mv^H2«Btf>s i cni3 &^©§ij*: 

^5 0nmi:&5*Tt^t5, d ©0 2 jf B © S i C Nfi 3 1£, HII 
©hv^'Jrl (h«^A'J7l) fcLTflMB-TS. «»T, f 2fi©Si 
CNM3©^B±iC C VD$&&ffiv*Tig2»B©<£ifcSStt J f 8 &4 £-£©BUP# 
J&3 0 0 nmtlteZ$.'emmZ-&2>a MWT. H 2 ff B ©i£itm«^lg|4 ©^t® 
±{C, CVD&£;B^TSg2jgB©S i Cl2 &*©KJ?#to 5 0nmil45* 

[0 0 4 0] 

04 iC^-t «fc-5JC, f 2f @©S i Cl2A^l2l@OS iCN||3 

®l2lgO)SiIMMl 7S:Mn. fgl«B©#S«l 4gJ:(FW 
7^1 5 £ mmiC, H2JHB ©>»«^v ^ 2 7 l±|| 2 jf B ©^SJf 2 6 tcm^w 
Icg^StiS iilc^USft, #*JS2 6 fcttic^BRicams 4x 
Mt^. -tfcfr*), iSM2 6S<J;t)!i«^7^2 7», ^icii*$tisr 

, mjSB^ia^Jii 3 nmmiz. mzm a«i2 5», #112 6^#m 
^^2 7 — fciz&mznzo mmm2 5itT=LTJi#^isym 

3itcjU«ans. Lfe^ot, BBiSIMMTOl 7 £, ^©±W#«JSfflM 1 
8, -eCDT^^^^^ffllHlS 1 9*Mbfc£ 2S«l^lC^-rS. Zl©|gt # 

ot, ^2jfB©^«^^^M(HlBP 1 9 tt, itm©?^ Tzf^>fmw%Hi 9 
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SH^MffllHIgP 1 7 Mx.liR I E V^T^^cS t\.-5> 0 z:©Kt ^-f7^ 
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3 £|BI8HC, m2j»SC0@H^«2 5 (#*Jf2 6) 

&ctt, mm 2 5 J3J;t>WbSI«^4©Wg|Sic^'reM^lcMt-^@B^* 

2 5<Z>©^<Z)faJl£|gIS£#>tf>. H2jf gtf)f§l ©M5t^^^2 8 (M&Wli 
^^^^) tf^M^tlSo 3l©fl©i^7y2 8t 

StlS. bfe^ot, mi 0>li3£:/^2 8 $r^-r-5fe*(Z)3M®ll2Mg© 

mi«3t^^^iHigis2 ott, ^«jg«tHigi$i 8 t-mcBf&zn&o mmzit 
, #^i^yv^MiHjsi5 2 o^, r i Emzm^TV* T^^rmwrn 1 9 t. 

S i C^2©^®$:^ffit-S<l:e>iC, fg2jgB<AS i CNi3 ^MMLXm 
[0 0 4 3] 

$2 0©^P^HlJf g<Z>S i Ci2®a® J; U ^T^ICM-TS, \<^fovpZ>*- 

fc^^-efe, ^l^^^^miHlBl5 2 0©^$7b^ ^©|*jg|HC^/&£*l£m2Ji 
gtfDfl 1 tf>*i3£:/^2 8^^©T*©S^b^VN^:5fe<Z)@2^S^^(c«^,61i{c 

[0 0 4 4] 

&fC, BI5{C^t-J:e>tC. ^2«g©SiCJK (SI2JSSCD=!r-V-/tf 
2©^®±, leHMMlM 1 7<£>|*J{R!J> ^J;tJ ? #mi«^^^^MIHIgP2 0©f^| 
fflUC H2Jf S©A'J 7* #;i/iK2 1 £tS:tt£ 0 ^1 mgOl^VTtZfrmQ tL 
mmiZ. ^2f g0A'J7^^;H2 UCtt, Tal22fej:{;TaNl23^ 
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£&ST a/T aNmmmZ 1 *Um-tZ>o fttttfJlCte, A'J7^^M2U 
, SttUf2 5tCtfC«tg«(^Sl^«^TaJK2 2tfe»J, 3©Tal2 2ffiW 
TaNl2 3T^S2liIiC»5 0 A'J7^* M2 1 It, -ZOmmtfm 
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trau^atai^^ 8©^#»s:«»*. ^ijfB©#«»i4 > 

^15, feJ:t?^l 6 fc^lC, fg2S@©#««2 6, 

5^27, fcjctffll ©fflt&t^^ 8 Cu §:MV>T-^{C^-r^o Aft 
fiUlCtt, ^fTa)|2 2©*ffiJ:C, Cu^?)^i!)o^e/-FM (181) 24 a 
*WtnZ>o :<DCuS)otJ/-Fl2 4ali ^<Z)0J?^^feKil#'r^ 7 0 n 

mt^sit, s i sm*m^Tf&m-znz> a 

[0 0 4 6] 

^ClC, III 6 IZwt-f&o IZ. C u#)o#:>- KjS2 4 a©^®J:{C. Cuftot 
12 4 b £|gtt£„ f llM0Cu*o§112bh^i{:> CuS)otl24 

- KI2 4 a £ — ^^$tlOO^$tie o dtUCi:*;, T a 2 2 (D^® JilC 

H2jf gtf)Cui8l2 4 
[0 0 4 7] 

0 7&C^-rcl:e>{C, ^Hfc^U ^H2 l £J:t>*C u]g2 4 

2(Dmm±(DAvr^sx;vm2 1 jsj;t>*c ui2 4 zmmisxmzk-r 

2> a zitilcfcU, IBifcSUtffllM 1 7£cfctfHlM3£>^**ffiras2 0 tf>?MR!j<Z>* 

#;1/BI2 1 fccfctfC ug|2 4 £3f -V v If > 2 ±fr h It, 
BB«S«Mrai 7fe<fct>^l^^^^*MtHIgP2 0<z>p<3Wc<Z>^ A'JT**;!/ 
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!2 1fej:t;Cul24^t 0 ~?&t>*>. SIIfflMl 7£J:tf||l 
^7mM3 2 0<DftWlZ(D&. Ta||2 2^3<fctKTaN^2 3 <Z);«JSig|^ >d 
AUT^^;bm2K ^^t>*{C#««2 6, mm-f^^2 7, fcitMgl tf)*£3£ 
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hZf?>7l 5J3J:t>*Cu#«^VT^^^2 7 1C, #@S^jfl 3, 2 5© 
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^©05S^lCj:b^T 2 0-7 0 p pmg£fci«V*£4:##*»oTV*<&. 
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m 1. h^/N ,| ;7JS-V , >y^:30GPa 
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m. 3. H/?M*'J7fj-fr>'y^:60GPa 
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^U7**;Vffi|9#&tte>*lT^.5. «^^'4 7lt cuiia>^n 
7?tfl 5&£T$Cuffi&Zl>$2 6 il^tC, S iMl ©flSlC 
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m& V J T zT9 9 £ fcffcf -5 3 £ % •£> „ 
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77? ? 5 3 tffi-tZZ.il ft Z> 0 
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, &Cu»&ie*SUS4 5, 5 1tt, IS^SSI^SB^S 2 9®tmil <&|r!± 
S-ftSfc«)©2»«|jt^e>«:S*3fiBB«83IS5 4 5 Lfctfo 

T, 01 OtCm-t^OlC Wi®^#if4 1ll **He*l2»©aUB 
M«5t^e>^-5H^Bara2 9 33*tftt&SB*K8|S5 4 £fitx.TVN£ 0 roio 
&#j£&C JrtlWf, C u BffiMUf 1 3 J: C u gH$g« 25*^4 2 9 
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S ig«ia3«fctHglJIB<BS i CNK3tC||fie9lC^iKStlTV^«. £*l 
tCfcU, Cu«^MM4 6i±, #Cuf»3>^ ^ h^7^4 7 &^LT S i 

s*i fiitF^i jfs^s i cnh3 KmnwizmmzftT^&o mmz. cu 

*l"CV*5£i:%lC, f lI@©Cut^SS4 6 (CuiMf4 5) £ <fc 
tf$2«I©S i CNK3iCH«^lC^$tlTVN-5 0 r*UCj:*J, 3-Cutf3& 
£«jg5 2tt ^Cui^7^7^5 3 S:^lt*lIH©Cui»^II 

4 6 (Cui3IS»l4 5) feJ:t;i2i@0S i CNjg|3 &C^«lftlCg^£ *l 
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?*4 7 J3J:tf#Cutt!atf-f r^^^5 3^iliaoTiitS^t^T^5 0 

t> v a t it. i&stmmmm 4 <d mmm. tc <t o x feitmmmm 4 © was tc * c « »is 

5 3lCi:oT^fC$ii:T^*feliPR4XbfcU, v>&3!!# b fc U "T £ i £ # 
Tf#S. rtllCiU. <gJ*fl«^4©W5RiCj:SA#^ Cu#mjfl4, 
2 6fej:t?C u^i^^ 1 5, 2 7«5ifa>a»«as (HSfrBJifcSBP 2 9 ) IzM^'t 
Srt&»ffltg5. <Si:b^m^lK4©p { ggPlC^b^M^lCJ:^A#$: 
, Cu«MI4 6, 5 2 S#feit)t#Cui»7 , 7^4 7, 5 3 «4C 

* MfS ± ic *f 5 ffi ti \z i o T {£ M i" £ 3 £ # T*£ § o 
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mz. ^m^^^n^r=.um^^x^t(Dmmz'D^x. 01 lfcitmi 2 
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E 4 (C it. sfmtfm 1 OGPat'fe'J, ^5S^t5t^^ 6 0 p p mCD^'M 
?:ftSMSQ (Methyl-Polysiloxane) ^©{SJtStm^K (low-kj^) 
L£„ h>y^'J7!3lC{i, t>Wi3 0GPat^SiCN§ 

3 £MfflL£ 0 

[0 0 9 5] 

*n,mz&^Xlt, «5UIIJ&#fg £^£^12^15 2 9 ©Mj2*t^S:&® 

1 5£J:t>*C u*i3£=3>#* h^^l 6 £{#itT4M, ^cCuSlfVr^ 

a^^^h^^l 5 tcuffi&ziyz? h^yi6 i:©rai5gc> ££t>*Cu 
ffi&ny$>7b'751fl6m±(DmM1tffiO. 2 6 /imtCtg^Lfeo fl 2 

Jfi©Cu@B^«2 5 1C«, ^4fH«©raPST'C u#m^^ T7^tf2 7£J:t>* 
C uJlt&tf-f 7^7^2 8 £@etgL£„ ££>&C, 01 1 £J:tf01 2{C^1*-J;e> 

m^mmm) sizmnzmmomm (e) -r-sBiSbfc 
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ztc. mmmwi^s 4©c uffi^^^^4 7, 5 3 in±(Z)rai5gtt. mimmm 

mi$. cuiisigi4 5, 5 1 (D^n^tiizmjg-t&x^-x&mt.mmmt 
k-x • rt*-ytf^mm£tez>&oizmf&Lt=. B max. cu««i4 5 
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. illg©Cuiiil 4 t^lII©Cui^lI4 6 £<Z>Rg0g£E 
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b^<t--5fe«){C, CufB^JSl3, 2 5^3J:t>'CuitSIf4 5, 5 lfflf 
fteft(2*££^fBi^#->®^&^^ 01 Ofc<fctf|§Il ltmi 2 

[0 0 9 8] 
[^4] 



m. 4 



(jUm) 


(//m) 




2 


3 


o 


5 


o 


10 


X 


20 


X 


5 


3 


O 


5 


O 


10 


X 


20 


X 


7 


3 


A 


5 


X 


10 


X 


20 


X 


10 


3 


X 


i 5 


X 


10 


X 


20 


X 



3 7 



ffiIE# 2003-3028140 



#2 002-257974 



[0 0 9 9] 

^mm^t-wtfeicm^^fcumcDU^ ^4tcav*j:e>tc, cu seas® 2 5 

, MA^>;fr£Mfn^3fL&^<Dte. CugB?HJii3, 2 5tc@Bi9!£*i£:/^ 

#MSHig) 45, 5 1 (Dzf^sfmrnDtm^ /imrait uv^ m$hm 

2 9fflIlfg(Z)Cu^Sl 1 4 fc, ffl5£@H^gP5 4©HlJSB©CuM^ 
£MJf4 6£tf>MKI E%^j5 /imJ^T^M* L^d 

*^c^&£nTv^#MiB;M^T*te> ^Jiicfcv^, Ii3frgei» 2 9 <z> c u 

^«jfl4 (2 6) ffi&mUBS 4<DCu*jt33?:£««4 6 (5 2) £(Z>H5PI 
Cu»>^ VJ<5>f± 7 iKB^yWPg-*, Cu#f^m^2 7£ 
[0 10 0] 

(«^#»®ais) 5 4(Drt#-y&mzmLx&. Hi6~ 

[0101] 

u*i3fc3>* * h >^^4 7 £ «fc0fC uffiSt'?^ 7^7^5 3 T*&£ 0 £*UCJ: 

#CuffiMf 4 5, 5 i »*/jN;i/-;b«giligi?^$tis^«Mv>o # 

c u *s3$@B$g« 4 5 , 5 1 ^mj^mmizm^tix^x^. #^^4 i, 53 

[0 10 2] 



3 8 



£fj£E# 2003-3028140 



#2002—257974 



[0103] 

Jf©S i CN13 &£Zf*W ^y^MH IT©S i Ci 2 tti^T L %^J|T?tt 
&vx„ fit, ^HMi(Z)f#^S4 1 IC itltf, d*xS> S i CNi3 
t>*S i CK2^&£ffi^#£ig:tf1*h*K £$rBBIKg|S2 9 iC^fr SMiMTO 

[0104] 

•e&y, s i cni3 &£tfs i cjK2 tmmzffi&tft. Lxmffiisnz* vr=. 
^ot, hi jfg<z>s i cNMs^i^^tife^-e^, #cutsgi3>^n 
^^^*4 7 ^±^KW(c^i^^^^c^$4^Tv^^ 0 3*ucj;u, ^ iga©cui 

5SSS^I«4 5 (CuffiMM4 6) l£, #Cu|®3>^ h^**4 7 
[0 10 5] 

mmmmrn mtmnmrn) i&mmjjmzwt^TmimBvcuffi&mMM* 

4 5 (Cu«^MJS4 6) lC|gftimc;|gM2;ft.Tl^ 0 Cui^|3il4 5tt 
. ^^^CD^r>^^3 0 GP aJ^_hT'feU, S i.C NJK 3 £ J: S i CM 2 £ 
l3«tC»&#i:UT«!tBb4SS. If^ot, f 2IS©S i CN13 <J:tf S 

fettizmmzn-c^Zo crnic* y , i2ig(DCuii^igif 5 1 ccu*t& 



miE# 2003-3028140 



#2002—257974 



©Cutf&BB«l«4 5 (CuiM!4 6) JC^St&lCjgi&StlT V^„ 
[0 10 6] 

3(7) j:o}C, #||Mm<Z>¥##^®4 1 VIZ. & 1 JSB©C uffi8H£ftftJg4 
C u ffi&BJI&M 5 i^#Sl«J:bt©IiIi©Cu»as»I4 5ic^K&£ 

[0 10 7] 

[6i_h h & r h # ^ , -fg^ffi© ^ ^ c u BenM / 1 ow - k mm m. ^ ^ & £ # m 

[0 10 8] 

*^0^(C^^m 3 ^^5:1111 3 $:0mV^^mm-tZ> a Hl3it 
[0 10 9] 

01 3 {c^f^tc, *»I©fiMS5ltit ^2jfH«CuSB^ 

[0 110] 



ffis£# 2003-3028140 



#2002—257974 



M^^$tlTV%S{WilttMMffi!llC@*gP (Uif-A-) Sr^i-S. fit, 
[0 111] 

SI 3tC^T J:C)IC, 4M*#i6*5 lT?ii, £2JgB<Z>Cuffii»Ji2 50Cu 

ICMSStlT^StlTV^S. 3tf>MSgP#U1f-^-5 2 £&S„ fit, 3 
CDUif-^- 5 20Cu#t^ 7^7^2 7 3^&aSV^«<Z>«aiStC, C uffi^^f 

[0 112] 

^©^Sr^S^il*^^*. CuiS^7^7^2 7»»?> 

@g^«l 3, 2 5fe<fctf<SJt$l*^8JB;4rtlC»^ , rs^*CJ:S^lC*f , rs 
CuMUfl3, 2 5©j&^tt^<fc Ul^aJlS4^TV^So ^*)^>> ^Ht5 

[0 113] 

(^4(Z)^©M) 
#C&C, *^iC^sm4HJ6^ffiS:Sl 4 HUH:, 

[0 114] 

® 1 4^^0:3 *C, #Hi60JS©¥##^6 ltlt #Cu««^7^ 
7^2 8#T#{CrSJttT^R£*lT, ^2l§0Si C N & 3 £ <fc tfH 1 M B CD 
S i C12 &^S£lCj|SiLTJgJfc3*lTV^ 0 fit, ^CuSS-)*^^^ 

2 8<DT%i®tfmimB<n&ttnmmm ammmmm) 4<DftmK&ALT^z> 



4 1 



ffiSE# 2003-3028140 



#2002—257974 



m&Wk) t»5SiCNR3j3J:tfSi CJ^2 lC||f£lftlC&M£*lT 

So 

[0 115] 

7^7^*2 8 11 igi 4 {c^^-j:^{c, tjs (him) o>{&itmnmB immm 
mm) 4<Dft&izj&m2thx^&cumnm 1 4 (cu@Hajfi3) 

. **l£fc*jlC, H2S@©C u^H2 6 &&Z$Cummyj 7 
[0 116] 

[0 117] 

si bizmi-^oK. *mmmm<D¥mfomm6 1 t*&, *^ytf>^j»£& 

5SiC«l#f8tt£4xTV*fcV*. «&Mi:LT, Cuffl^7^7^28, 5 
[0 118] 

»?>f J^^VI 8, 5 3 ^iMTfeS S i CN&3 tC^RfttCSMBSftT^S 
. Lfe^oT, iiit'^SC uffiIRA 1 3, 2 5£J:t>l£itS§«MI4 flJCSB 

£-r s^is^jcfc-s^tc^-tsc u@H«sjf 13,2 5©©^tt©i«i±««0e>n 



2003-3028140 



#2002—257974 



[0119] 

iaiT©#I©SiCNR3 WltiMWJ!V>. fit, «3fttfT?<feS 

#s i cni3 znirfft.*. mnmmmzQ icf^siimij^^tt 

[0 12 0] 
[0121] 

01 6lCar*¥##£*8 1 C uW&±mM8 3 fcJ:tfC u|®3>^ 

jrh^5^84 (Cui»'?-fT^5y8 4) £ &5 C u Jf&IBiSiUi 8 2 # 3 

JgSr^LTV^S. -ei/T, HI 1 6 (a) , (b) fC^1-J:e>iC, #®(DCu*i3& 

gens 2ti, **ie><©s#^iRj^»«"r*M©cu«gstBBi»S8 2©s#^f«i 

i:l&i^1-SJ:e>K:BJS83*lTV*S 0 016 (b) fcJu 016 (a) tp- 

[0 12 2] 

ife, 611 7{C^lT¥##^«9 IT'li, Bui&L 8 lfcHflfctC, 

^84) frb&&cummmt&M8 3mizmmznT&i&znT^z> 0 -r 

S9 1 T*tt, 016(a), (b) {C^i^lC #l®Cui«I8 2 



4 3 



mil#2 003-3028140 



#2002-257974 



•eB&HS&SlCBBaKSftT^S. 017 (b) it. 017 (a) 

m y - y izm o t b~? mmmx* & & . 

[0123] 

^^{c, ® i 8iz7*-t¥m<bmni o i r*ii> cui^^^n^y (c 

uSSt^^T^?*) 10 4, £J; W^^^^l 0 4 (t>fX 
) J: t>^t © C u 1 0 3 ^ P> ^ § C u i^SHI 1 0 2 *\ 3jfiC 

Sr^UT^So HI 8 (b) It. Ml 8 (a) ^llZ-ZCfict 

[0 1 2 4] 

EI 1 6~|g 1 8 iCfcV^Tte, 0®£JI^<-f l±l©SiC 
12, SiCNJK3, £J:tfA»/*//<-S/3>fl|3 0 £#fcbT8&V*T&S. 
[0 12 5] 

#Ig8 1, 9 1, lOlffiieiC, Cui«lSl8 2, jglE 

ffi) 8 2, 1 0 2CDt8tf-±C!>iW*&%<SJi'T?S*. f&to^, Cufit&@B$Ul8 2 
, 10 2©ii»iMWloo, ^fhh©&fiS&l*J_tT*£6 0 

^mmmmwuncummmz. m&mmB<DCum&±mm8 3, 10 3^ ©is 

[0 12 6] 
[0 12 7] 



4 4 



ffifflE4f 2 003-3028140 



#2 002 — 257974 



© tcig w ^ t v % & ±x (Dm^m (c mm £ ti & & e> $ ti t v * r *> mt> 

t^K S*«JIi:#«:79*\ ^t«Ji^mi ©S^y^y, *S&£MJi£^ 

[0 12 8] 

tK u * y \r**v !/- rf< u ^ > V i/ 9 n ^ > & if <z>^8M»fli & t. •* 

[0 12 9] 

tfc, vyymtf 3 ogp &ix±T*&2>m%m mmm) sicn^s 

*fc£lCj:oT^jS3ftT^T%J:V*. =fc#B&JCtt, d-TEOS, p-SiH 
4 , S i 0 2 , SiO, SiOP, SiOF, S i N, SiON, SiCH, Si 
OC, SiOCH^il'&Mv^rt^T'tSo £fc. *rVyifytfm(*rVv¥ 
y*fM) ©t>W»3 0GPaJ^±t^U, Z<D*c*rv¥ytfm$:W%Bitt ( 

<i:tiii (if) ^tte>*iTVN*uf«fc^o M^Mfc^Ifcaii («8t 



ffill# 2003-3028140 



#2 002-257974 

[0 13 0] 

>f<DBf&ttniZ. m (Cu) lCPS£>;ft&^ 0 JlflsiftiCli. Cu, Al, W, Ta 
, Nb, Ti, V. Ru, Mote£<D&Unm<D5?><Dl&M&>±*£.J&&Z.-t 

[0131] 

TIN. NbfeitfNbN, WfeitfWN, V^£Z r & <fct>*Z r N<0#ilH* 
IN, T i S i Nfcif&^flrCfBW'Tfc.fcV*,, fk^i*^^§Iii> gfls 

U 7*#;i/M<2^£#M£LT&, Mx.ll IVal, Va^, *&W:VIa;fi& 
© £ M £ -e © fb^- « & if © * <o SIR L T ffl V % ti J: V * . 
[0 13 2] 

[0 13 3] 

©Tgttfciftt, 08, 010. £J:tfE!l 3~® 1 8-Ea*LfcJiMKtCttPRe>ftfc 



ffi$E# 2003-3028140 



#2002—257974 



V*„ 0 1 3 [C^3H»l©t^TffiC uiSt^-f 7^5^2 8 5: 

, Sl4t3tH4^ig»CuM^^7^7^2 8© t }:e)(C, TMomt 

mmmm^cD^m^A^^^^^B^^x^m^^K -eur, 015^ 
^m^mmmm^^oiz, fe&mmmm* ^mmi^rmn btizmmmz s i c 

[0134] 

s&ic iriiii. mm. &&tfffimmmm<bmmmi*. 2«& 

[0 13 5] 

[3§BJ!tf)MI] 

[0®tf)ffiiii&t&^] 
[01] 

[02] 

[03] 

W, 1 ||»ffi{C#^^#^*®^X@$:^-tX^»T®0 o . 
[04] 

m 1 H«ffi(C^§^##:^fi<7)^X@?:^t- X^»T®0o 
[05] 

[06] 

[07] 



4 7 



miiE# 2003-3028140 



#2002—257974 



[0 8] 
[09] 

m i mmmmizmz ^m^mma fo®>(Dmmmm. & <t t>^e tc£ c £ to 

[010] 

Sg2|li«lUC^£¥##Sm£^$T®0= 
[011] 

m 2 *»®jc^s ^#^e© ftB<z>mwtnm&& nmm^mc^ c <*>to 

[012] 
[013] 

fg3|iyg^®|{c#£¥#ftlgtt£^i^®0 o 
[014] 

[015] 

[016] 

t>*BfT®0„ 

[01 7] 

s 6 mmmmiz^^m^muo^mmmnm o>m<Dmm^z - y &^i-¥®0 

[01 8] 

H 6 H«®Jc#^>^##;|S*©ffi^iB^S© $ <b lcft6tf>fHIS:^ # - y fc^f 



2003-3028140 



#2002—257974 



[019] 
[B9 2 0] 
[02 1] 

1- SiIS 

2- SiCBt (ttttK, t>W30GPa«±t^M) 

3- SiCNl (tt&IK. t>W30GPag±t$>SiM) 

13, 2 5-CuBB*R« (SB^S) 

14,2 6-cu*«i (mmm) 

4 5, 5 1, 8 2, 1 0 2 -C uffi%mBM (W^MMM) 
4 6, 5 2, 8 3, I 0 3"-Cuttft&MJf (tt3St&MJV) 
4 7-Cu»>^ (CuW7^ f 2©i^7^) 

84, i 0 4-cuis5iy^y (mzom&zf^tf) 



ffiIE# 2003-3028140 



#2002-257974 



mil 




i 



2003-3028140 



#2002-257974 




ffiH4# 2003-3028140 



#2 002 — 257974 



[03] 




3 



fflSE# 2 0 0 3 - 



#2 002-257974 



[04] 




ffiSE# 2003-3028140 



#2 002 — 257974 




2003-3028140 



#2 002 — 257974 



[0 6] 




2003-3028140 



*ff 2 002 — 257974 



[07] 




aiiiE# 2003-3028140 



#2002-257974 



CHS] 




ffifl# 2003-3028140 



#2 002-257974 




#2002-257974 




1 0 



ffisE# 2003-3028140 



#2002-257974 




ajsiE#2 003-3028140 



#2002—257974 



mi 23 



in 



in, 
in 



in 

CO 



csj 



o 

CO 









j 

"1 


r 




















































..J 










































— i 


i 








J 




■H 










... 








"! 






■ i 




— i 




















-J 




i 
































— 
















1 






















-J 
















— 


— 












~j 


i 




r - i 






















































r" " .:: " .__ 




— 






































































t . 








i 








L _ . 


L. 








L. 












i j 












- 
















i " ■ 


r-i 




r n 


1 " 












































































































[-- 








\" 










\" 






r ■ 


r ■ 










r " 






( 
























































1 













ffil£# 2003-3028140 



#2002-257974 



[013] 




ffiH# 2003-3028140 



#2002—257974 




1 4 



mH# 2003-3028140 



#2002—257974 




msE#2 



#2 002 — 257974 



[016] 




84 8 3 84 

y 

82 



miiE# 2003-3028140 



#2 002 — 257974 



[017] 

91 



S 




ffiSE4S 2003-3028140 



#2 002 — 257974 



[Ml 8] 




10 11 103(104) 



102 



103(104) 





/It 
103(104) 



11J 



Z 

103(104) 

103(104) 



101 



103(104) 103(104) 

Jl02_ 102 102 
9 103104 9 103*104 9 10310^ 



102 



102 




10 11 .1011 104 103104103 



9 



102 



102 



1 8 



ffi!E# 2003-3028140 



#2 002 — 257974 



[019] 



(a) 



-1000 



Left side 
Right side 




0 100 200 300 400 
Distance from via bottom (nm) 



2-axis 



(b) 



203 204 202 




201 



mtiE# 2003-3028140 



#2002-257974 



[020] 



(a) 




0 100 200 300 400 
Distance from via bottom (nm) 



Z-axis 



(b) 



203 204 202 




206 



2 0 



miiE#2 003-3028140 



#2002—257974 



[02 1] 




miE# 2003-3028140 



#2002—257974 



mm] 

mm] i&&mmmmftizft£i-zmmMz£z&mzM?zmmm<DM&®.<D 

T&z>t&&mnmm4 o^en^tioTmiz, -vy^m^s ogp aa±T*&% s 
i cni3 tfggw^tiTv^o &m.itmmmm4:(Dpimzcummm i 4, 26 

ictt, zftbcummm i 4, 2 eicg^sns^h^c. &{gi:f:s§«^jgi4(Z) 

^■n^tKDT^^S i CNI3 £K*iLTC u*i3£:/^l 6, 2 8tfmvt>ti 

sc^cs i cni3 izmmztix^z. 
mmm] hs 



mSE#2 003-3028140 



#2002-257974 



ffi m a m m m m 



1. IEH¥J!H 
! ft ffi 



[000003078] 
2001^ 7ft 2B 
jf€j£iB2§E;£?f-T B l # 1 # 




i 



ffilE# 2003-3028140 



